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Abstract 
Trees are major capital assets in urban areas. Just as streets, sidewalks and recreational facilities are a part of a 
community’s infrastructure, so are publicly owned trees. Thus they require care and maintenance the same as other 
public property. Without proper care, trees become liabilities and as a mean of attempting to reduce the potential of 
property damage or personal injury, this study monitored trees management at Public Park Shah Alam using a simple 
but effective method known as Geographical Information System (GIS). This tool can replace the conventional 
method to smart management where computerized and systematic approach of database system will accelerate the 
trees assessment.  
 
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of Centre for Environment-
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1. Introduction 
Public Parks serve as a major space for recreational activities in urban areas resulted from the growth 
of new development areas in Malaysia. Maintaining parks is one of the most important scopes of work 
that need to be done regularly to ensure their quality for public use. Therefore, maintenance requires 
careful attention by proper management for the integration of uses (Abu Bakar, 2002). In reality, tree 
maintenance is still frequently lacking, and public safety is often overlooked. Thus, some of the urban 
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planting has failed because problems that have arisen have not been rectified in time (Streetheran et al 
2006). Using Geographical Information System (GIS) as tools may help in future managing systems as 
well as increasing the ease of park management process.  
Sometimes damaged trees may not die right away but may decline over time. Dead and hazardous 
trees have become a threat to the public especially during rainy seasons that brings together strong winds 
(Paulson, 2008). Therefore, trees that potentially can bring harm to people need to be identified, properly 
maintained or must be removed to protect the public from unsafe conditions. As a mean of attempting to 
reduce the potential of property damage or personal injury, this study monitored trees management at the 
Public Park Shah Alam using a simple but effective method known as Geographical Information System 
(GIS). This study attempted routinely identifies dates by inspection and inventory, park trees that are 
hazardous or at risk. The management of trees that will be emphasized consists of pruning and fertilizing. 
This paper will highlight the GIS as a tool to replace the conventional method to smart management 
where computerized and systematic approach of database system will accelerate the trees assessment. The 
application of GIS can help to solve trees management problems where the GIS database structure can 
easily be retrieved, reassembled and analyzed and also helps in saving time and money. Therefore it can 
resolve the current park management method by using GIS to manage the hazardous trees in the park 
area. GIS will make it efficient, effective, executable and exemplary in designing, decision making, action 
taking and evaluating park and recreation management services. Besides offering better alternative for 
trees management system of Public Park, it also can enhance the quality of the parks by a proper 
maintenance where the standard system provides a framework for periodically inspecting and evaluating 
the condition of the trees on the park. This park's standard maintenance system represents the attempt to 
clearly outline quality standards for all  public parks. 
This system will allow communication and comparison of park conditions throughout the city based on 
a standardized system. This standards system will also make possible reporting on individual, regional, 
and citywide park conditions, as well as on specific park features. In addition, this research will allow the 
Local Authority Department to develop new division wide performance measures and objectives in the 
future. Finally, this research can bring opportunity to researchers, students and corporate bodies to 
integrate their knowledge in maintaining parks values in public parks areas.  
2. Literature Review 
Besides all the beneficial functions, trees also can become hazardous to others. Hazard trees are those 
trees with defects which have a good potential to fail and injure or damage a target such as buildings, 
utility lines, cars and people.  Trees in populated areas usually are in a more stressful physical 
environment than those trees found in the forest.  In an urban environment there is a much greater chance 
of a tree being close to valuable targets that will fail due to the stressful conditions.  Many of the hazards 
of significant trees can be improved through early detection and assurance of a good environment for 
their health (Paulson, 2008).  There are several signs of potential problems of hazard trees that can be 
defined. According to Pokorny J.D (1992), there are seven categories of defects trees which are decayed 
wood, cracks, root problems, weak branch unions, cankers, poor tree architecture and dead trees, tops or 
branches. All field workers must be sensitive to these problems to detect early defections to take 
necessary actions. This hazard trees are those trees that are going to be included in the study for proper 
maintenance and they are all big sized trees.  
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Fig. 1. Wild plants on the base where competition with the plants for water and nutrients weaken the tree; (Source: Author, 2008) 
Others who have researched the topic of interest in GIS applications in landscape management also 
have come up with findings similar to this study. An analysis study indicates that their existing tree 
inventory management system was not capable of supporting the effort needed to assess and update 
inventory on a large scale. The city’s urban forest specialists and GIS professionals collaborated to 
develop a GIS based tree management program to answer the urgent and comprehensive needs of the city 
resulting from a weather disaster. The program was called Urban ForesTREE Management and was 
developed utilizing a combination of ArcGIS Server and ArcIMS technologies. The benefit of this system 
was the real-time display of completed work. Project decision makers and city officials were able to view 
daily progress and all detailed field information. This not only automated the scheduling and work 
assignments for the inspectors but also expedited the verification and payment process for the contractors. 
The program provides the city with an innovative system to manage and maintain its landscape trees more 
effectively and efficiently than ever and saves the city money, which is being reallocated to repopulate the 
trees that were lost as a result of the disaster (Needle, 2007).  
In another study conducted by Jonathan Teng Yi Chuon, et al (2008), the authors claims that the GIS is 
a logical choice for storing, manipulating and analysis of urban trees resource information. The 
researchers created a hazard rating assessment of urban trees by evaluating the hazard trees and how 
likely they are going to fail as well as severe in terms of damage that they could cause to their 
surroundings. It describes the use of software created to evaluate hazard rating of roadside trees in UPM 
and evaluation of its effectiveness. This study found that GIS has provided better visual understanding of 
the hazard situation as well as useful tools and informative tools for evaluating and planning of roadside 
trees.  
A study has been conducted to determine knowledge and attitudes about tree care practices and issues 
especially on utility pruning from survey conducted in six cities in the western United States. From the 
study, they found that respondents cared a great deal about landscape trees. It shows that they preferred 
big trees in their neighborhood but it has to be maintained by the utility pruning personnel. This proved 
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the perception that public care about trees and they wish for personnel that are well managed and highly 
trained professionals to maintain the trees (Kuhns and Reiter, 2007).   
On the other hand, tree fertilization is a topic of much debate and disagreement. Three specialists have 
submitted their thoughts on the subject and are all agrees in the importance of fertilizing trees in urban 
landscape. Hall stated that trees in urban landscapes contribute much to the cities’ ambiance. It should be 
monitored and provided proper cultural procedures such as fertilization programs. Smiley believes that 
fertilization of landscape trees should be done when trees need additional nutrients to achieve the 
management goals. Fertilizer is not a cure to all tree problems; neither is it a treatment that should be 
overlooked by a competent arborvitae. Kopinga stated that there is a good chance tree can be helped 
through fertilization but needs further analysis (Hall, Smiley, and Kopinga 2000).  
3. Methodology 
The identification of the study area started by identifying Tasik Barat of Shah Alam Lake Park, Shah 
Alam that is located in the middle of Shah Alam city center as the study area (Fig. 2). The study area 
covers a part of Shah Alam Lake Park which is Tasik Barat. This side of the park is the most visited area 
and most compact area within the Lake Park because it is located near to the city’s center facilities. 
 
 
 
 
 
 
         
 
 
 
 
Fig. 2.  Shah Alam Lake Park. 
252   Masbiha Mat Isa and Noriah Othman /  Procedia - Social and Behavioral Sciences  42 ( 2012 )  248 – 258 
3.1. Methodology flowchart         
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
           
           
           
           
           
      
 
 
 
 
 
Fig. 3. Research methodology flowchart 
The most important component of a GIS is the data. Data collection is the most costly stage in GIS. In 
this study, the data was collected from two sources which is the master plan of Shah Alam’s Lake Park 
map and data collection from the ground. The map then digitized using GIS software to form the basic 
data input for GIS. In the data development process, the spatial and attribute data from the study area and 
secondary data from the site was added until all the data needed was completed.  
The data is the spatial data from the digitized map of Shah Alam as the base map for our study area 
and landscape plan of Shah Alam Lake Park as a reference for the whole design of the park. The attribute 
data includes the sites trees information, the management schedule and the area information. The attribute 
data was mainly come from the trees’ information such as their scientific name, local name, area name, 
zone number, pruning period per day, trees height, date of pruning and date of fertilizing. In order to 
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simplify the process of finding information of the site, it was divided into two zones which are Laman 
Budaya and Wet World zone. 
Next is the data processing where GIS database was formed. Database is a collection of information 
about things and their relationship to each other. It is one of the important things in GIS where collections 
of data were recorded. The arrangements of database enable to manage the data in a proper management. 
Besides GIS database, a collection of computer programming was designed for users such as the site 
managers, site inspector and management administration. It allows them to check the tree from a list and 
update it for proper management system. It also allows them to leave comments for actions that should be 
taken or that had been taken from the site. The database developed in this study is from the trees 
information according to the data collected on the ground.  
A GIS is capable to integrate spatial data with other data resources and can even use a Database 
Management Systems (DBMS), which was used by most organization to maintain their data, to manage 
spatial data as used in this study. GIS software provides the functions and tools needed to store, analyze, 
and display geographic information. Choosing the right GIS software is important to achieve the goal and 
objectives of this study. GIS software’s in use are ArcGIS software, Visual Basic 6.0, Microsoft Access 
2003 and SketchUps 5 for 3D view.   
3.2. Procedure  
The first procedure is using ArcGIS desktop software  includes ArcCatalog and ArcMap. ArcGIS 
desktop allows performing GIS tasks, from simple to advanced, including mapping, geographic analysis, 
data editing and compilation, data management, visualization, and multiprocessing. By using this, the 
trees database was exported to Microsoft Access and connected to Visual Basic to create Graphic User 
Interface (GUI) for the system. Finally Arc Scene was used in this study to visualize the site in 3D view 
and some of the component will be generated from Sketch up software. Each  of the implementation 
process will be analyzed to seek the proper management system of the landscape trees in management 
perspectives.  
3.2.1. Query analysis 
 
The trees pruning and fertilization date were determined by calculating the [PRUNING_period_day] + 
[PRUNING_date] in the field calculator from the attribute table. The price for maintenance for trees is 
determined by their diameter and height (Table 1) and (Fig. 4). 
Table 1. Market price (2008) for trees maintenance for MBSA  
No  Diameter                    Height  Cutting (when needed)  Pruning (monthly) 
1. 0.1m – 0.5m 1m - 4m      RM 50 - RM 150  RM 50- RM100 
2. 0.5m – 0.8m 5m - 8m      RM 150- RM 500                    RM100- RM 200 
3. 0.7m above 9m above    RM 500 above   RM 250 above 
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Fig. 4. Classifications of trees and cost estimation based on tree heights   
3.2.2. Database from record set 
 
Visual Basic 6.0 (VB) was used to build interface for trees management system in this study. The trees 
information was exported in .txt file to Microsoft Access (Table 2). Then it was connected to VB by 
binding the data source from Microsoft ADO Data Control (ADODC). This was used for trees selection 
in the interface (Fig. 5). Instead of writing complicated code, data items can be selected from a drop-
down list in their fields and the connection was created. As for the pictures, it was bound with the record 
set using simple commands to enable it to load the trees pictures accordingly. 
Table 2. The application of Visual Basic for Landscape Tree Management System in Shah Alam Lake Park by using record set data 
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Fig. 5. Command line made for the entire form by double click the form or view code icon; Source: (Author, 2008) 
3.2.3. 3D visualization 
 
The objects of the park were built in using SketchUp 5 software. Then they were exported as 3D 
model and imported into ArcScene. All objects including trees and facilities were added as symbol from 
the symbol selector in point features. Finally the park can be visualized by using the rectified map as base 
map and Triangulated irregular network (TIN) generated from x,y and z data as their contour (Fig. 6).  
 
 
       
       
 
 
 
 
 
Fig. 6. Getting the 3D tree models into ArcScene (Import as symbols); Source: (Author, 2008) 
4. Results and Discussion 
From the analysis, the next pruning date and fertilization can be determined by entering the calculation 
in the field calculator (Table 3).  This step may be continued to the next date to determine the next 
Fertilization date. This helps to identify the exact date for the maintenance job and this data can be 
connected to the database system. It helps to arrange a proper park management schedule and can be 
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edited when necessary. Query analysis was determined from selecting by attributes. This process helps to 
identify certain elements such as the location of trees. Those selected data then can be further utilized and 
this method is very suitable for large area study. Trees maintenance cost also was determined from the 
field calculation in the attribute table. The price for trees maintenance was calculated from their diameter 
and height based in the cost per maintenance given in the table. 
Table 3. Calculation entered in the field calculator to determine the next pruning date. 
 
 
 
 
           
           
           
    
 
 
The interface is for the users such as the site supervisor to check the condition of the trees and update it 
monthly from their site inspections. This system can be further upgraded and more programming tools 
can be added. It can be easily accessed from the icon on the desktop user interface and can be update 
when necessary. Moreover, with the 3D visualization, users can view the condition of the park and 
determine the location of trees and other facilities in the park.  
Visual Basic was used to create interface for the system which was connected to the Microsoft Access. 
Microsoft Access will hold the database and can be accessed only by the administrator. The interface on 
the other hand is for the users such as the site supervisor to check the condition of the trees and update it 
monthly from their site inspections. In this study, the system was built in intention to develop a user 
interface for the system. This system can be further upgrade and more programming tools can be added. It 
can be easily opened from the icon on the desktop.  
 
           
  
 
 
 
 
Fig. 7. Graphic User Interface (GUI) for the trees management system; Source: (Author, 2008) 
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The three dimension images produced using ArcScene helps in viewing the study area and the 
surrounding area in 3D view. 3D view needs few steps to be completed where some of the elements need 
to be built in Sketchup Software and imported into ArcScene using their plug ins. It shows that GIS 
software can helps to integrate 3D technologies into it and give effects on park management process. The 
results show that GIS can show the location of the park on digitized map and helps user to manage the 
public park efficiently.  
 
 
 
            
 
Fig. 8. 3D view or the site study; Source: (Author, 2008) 
From the study, it was verified that using GIS fort assessment at Public Park can help users to 
determine the location of trees on the park and derive their information using query analysis and the 
database. Furthermore, the various analysis tools in the software helps in indicating elements in the study 
area and compared the existing condition to the standard guidelines.  
5. Conclusion 
As a conclusion, it was proved that GIS is one of the highest technologies that can be applied in Public 
Park management. This study was performed mainly by using ArcGIS 9.2 software and combination of 
three other software which are Microsoft Access 2003, Visual Basic 6.0 and Sketch Up 5. GIS put 
together common database operation such as query and analysis with the unique visualization and 
geographic analysis benefits from maps. These abilities makes GIS chosen from other information system 
and make it also valuable in estimating the cost of maintenance, determining the location precisely and 
planning strategic for the landscape tree management of the study area.  
It is clear that GIS can be used as an application in landscape architecture for monitoring the 
management system. GIS integrated most common database operation such as query and analysis with 
visualization and geographic analysis. These abilities distinguished GIS from other information system 
and make it valuable for explaining event, predicting outcomes, and planning the management system of 
park area. The results from this study showed that this computerized system is more applicable nowadays 
rather than the conventional methods.  
The data acquisition for this research can be more detail in future works to provide more accurate 
information for the analysis. The use of more detailed method such as the Spatial Multicriteria Decision 
Analysis (MCDA) can help in decision making and evaluation. Decision Analysis is a set of systematic 
procedures for analyzing complex decision problems. These procedures include dividing the decision 
problems into smaller more understandable parts; analyzing each part; and integrating the parts in a 
logical manner to produce a meaningful solution (Malczewski, 1997). By using this method, the different 
classifications of the site area can be rank in the order of the preference.    
It was preferred that every local authority would apply this system for the ease of use to manage their 
park efficiently. This suggestion would impact up on overall trees management system of the park and 
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can be extend to manage all elements that need to be maintained in the park. This system can give 
evidence to the maintenance work that have been done on the site by updating it in the system and of 
course, the site inspections still need to be done. Local authority and private garden managers should be 
aware of this finding and use this opportunity in enhancing their management system from the use of 
advanced technology.  Thus, it is recommended that landscape designers and managers in this country 
complete their regular maintenance basis not only to avoid any hazardous that could affect the 
management prospect of overall cost of plants and landscape management but also for the good of 
environment and park users. 
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